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Abstract of WO02057731 

A stress sensor enduring against long-term use. 
A substrate (4) unit serves as a sensor part (1) 
and a supporting part (2), wherein the sensor part 
(1) comprises means for deforming a part thereof 
in response to a given stress, and a strain gauge 
(5) having a function for varying the electric 
characteristics in response to deformation, the 
deforming part having a stress distributing means 
(10). 
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^^^^^\z V ^} ^ ly ^ mifin^T ^ z. t.\z ^ K> . igi4f::7KT. 7K:;^h6^o;S;^{^-^ 

tCct:0St>StRlRD^M^->?8 (Sfii^^2) i^^ ^ . 2}^Xhl£®CO^I157tr 

*t^Sr^®^S:i8ttT. ^-;6^«E»Stn;^c&gfCHU^>^3l4^fl^^T^c:c!i<t7i'5o ^ 

(Dtz^ . h ^} ^ y ^ m 4 ^ (D \^ ^- ^ m t} ^ z. h -r^ ^ . ALt^m 2 (owkmm^^cD 

02. BI3{C7KTm5(7)«|^tt. hU^>i/?S4{CctOmSS)S8S7!>«^*bnfcffifit#: 

ss^Tii*. ^:^h6^(Dj$^tiii-^\z<ky)mmi:^^mts^xhm.m(Di&n7\zMjt^-r^mm 

<t/cCO. ^mmm.:^^^ t I. xmrn (w^Ris^m) ^n^z^^zjzy). ^Tshe^cD^^ti 
^^j}^A<t&^m^it^^mx-^^jt^tj±:>'\y^mi^'t^z:tt^T^. miowkmm^iz 

±t^m 4 <Dmf&Rumb<Dmm. iz:^i^T. m ^^^m i (a) , (b) iz^r^o\zm-m 
1 m±izi&tnm^2f)^m^nK-oyi'^x h e :ti^mm&m i mizmmx^t-i^it^n^zLt 
«^ * L o (Dmmz) ^ r) ^\\ m 1 3 <D m tt ±1 > ^ \zx % ^ n ^ m t m c T $> 

^rz±tEmi(Dmm^m^'T^rz.isb. *5gBjcom6co«^ti. h ^ > if m 4 ^ ^ l /-^ 

Stri^T-2;:)^SSlffi{Cffi^n. Si^®fii^T2 7&«Sffil^:/h^;:i:t,^7j^XN6'\COjJ:;;^# 

±iBii6cois^^i, ±mmm:^^mmi<Dm^\z^&mT^&tnm'f'2(Di^m'iRm\zmM^ 

efei**3^CO|f/ESDCWi£«^{Cc±:oTt)*%0^TtlW?>&T$)^c:<h^aj«ltCLT 
^6cojS;^ir>1tco||l(Z)^H^«^T^««ti. mi(Dft-fj±:>^RZSm2<Dit^ 
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3 si^(r>i^^»\m-r^miiii(Oft:^ti-t>-*)-\z$>-DTit. ^f^\z:^%m<Dm2 (otskm^ m 
mm'M^(Dm'.^&tfii$- 3 mm (m^n h u ^ >ifm4 izjz k) m m t)^ tf> ^ n tz & si 

(D-t:>+»-*5Sfi««4''D«:32.*i<tTssffi 1 mizYd'Drzm.^-r^ — mu±-c$>-ormm^ 
&m <D .c^ t m n 6^ ^z ~ ^ ^ "5 . #xh6*i@«x«-«^Ytsn. /}?xk6's<d{£: 

CO 4" J , r 7. h 6 i£ ® CD 'C.> J 43 ^ r tf. J . M ^ ;i 'L> T co T « fj: < 

mm -r^ <D m m ^ -L- .^-A^ (D -fti ^ ^ ts . 

(rbT*3<„ Ei2t'7K-r«f£*m;^. fioiai (b) <D^oizi^7.h6m.miimy 

^2«:f!l)»TSr<»:*#SttT-5, 

'v«f$-a:'5^<t;5<T'^-5. -^UTSiegfl 5 7!»i2>r-v;8«r»Jiftrsc:<h(Cj;0. WiH 
1 5 M y - 8 i£ fij « L T fj: 7t i6 , IK (3 43 T « >t> L ;'7 f S y - v 8 ^ 

e s -ta- -r . ^ m e<j (c: ^ y - 8 CO » ?i . jk x m « « ;5s ^ < ;i e, . 
±ieii8co«i^{c43iiT, h 6 tMy-->*8 ir^i^E-n-enas i osij-^roscE^n 

, ^mf^^tjf)ii^y-i^8^&m$tnz<<fsi^, m rz &m 1 m ^t:)^ 'i-^ r ^ ^ t . mmb 
<r>^^^m'i^iz^ommi(Dmi)t^^m7tnz<<fj:^^ o^o, &w.i<DW\i.^m<nmm'S: 
. mik^m-r^ii'tti-^i$>^o z<D^^fj::it^^m.L. $fSbt^s«i;i^^ao. 

5 — 0. 8 m m T & ^ . ^<^^Miimmi<7i^ntZ^WUT^i>$S:mT^izmi:>n^f)i, 
±ieil8(D«fiScB:D:^nS:*2|EtU/i»SUti«fiecoa«i:«iy«. ia8<Cfe^LfeJ;-5nt7jt 
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< t^— n(Dmt:W-rTiz tz ^ ^ mx- & o . ao^j^x h e ± "> tj: < t h - m <d mm 

-C $> K) , SL-Dm^^mitQ:M(Dx. y:^(^(D^T*0. 0:&f6]'\«^lb. O^OIiier'S 

^ (o m m & s <D mm m m ^E, , ^xy^eRzsmmiiz^if^. mf&~M <d m&v^ -sa <d 

*;t±lE^8<D«^B:UC-en^.SrS*tLfc»*Lti«^»tr43l,iT. S^l^gBl StJI^l^ 
^«Z>'Tl/^^C<!:75«»SLl,i, Sy-x8fc:i3tj-^;£:;;<3«iti75S^/>^^^bTt»*%|fl(D» 

it^j^^, M{c«sy-i^8<7)^it^?g$t,«i$ijrsctAST€-2). fjie^^cDjastt. 

iz m- ^ L o ^m^mmii. ^ ^ i ^ ^ y - 8 j: o h m w^tj: m x $> ^ t Hf 
* u , ^ <D o fji^m ii V X i:i.mi^ -> *j =1 - > ?k m mun , L^j^j^imtj. a^^^ ^. m 
i^m^f£itmi:i. ±m^2<om^m<D:^x h 6mmi)^mm.&mi^ — z^a m m ■ri> m \z 

!^£<, ^-5^ — >'8±^tC + 5i--fgji-r^C<!:TMy-v7 8cDmtt|gJg«rai^JT^-5. S/c* 

BfftBa5#:;^=f«*4co>fTt>->u =i — > mm munum <o m L <D iz)!t L X it u \z < <. 
s« 1 ^esi^^^2 t<Dm»tit:^<mi^L. &m?s<Di^mizMLxh&tfim'f2 ^j;o 

m-tc^mAit, ^nt)OH!H4*ie>. ^^•^rirzit^t}ijEmiZ'B.mx^^:itX'S>^. ^rz 
^ - m miyp fji ^ t-/)^ m I'f i> n ^ . m ^ ^im m xitmm^itm m ^ ■ si ^ -a- 

T^Kiicn, ±i^s.-:/i;a:>^m-mmxm> ^ m <D m ^ j: m m ^ iz \^ ifiii X ^ ^ ^ ti 
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mi*^f)^mmr^tjn,^cii\z$>^, n *f l « us x (a ai ui ^ <k m us & « -s w ^ n . mm 

(o m m is, m mmi:S m m ^ m s. iz tt o X i,z i& < . ^ « is » « hk *s /jn 3 

a" ^ ^ o 

^ m ^ m^iit, mi¥r^m-/)iM>^-v^<D:^^i,zit^fj^n^r^^^ii^^mm-^mt-ri> 
tctbiz . ^xb6mm(r>mml&i^'S:^^nmtL. ^-:^h6m^\zisH^^w-miz^Lmw. 
izfS-t)^n^r^z.tizj:-:>T&^^^mf-m^izmm^^^:iiif)iT^^^oizt^(r> 

^ fz m m ^ m ^ m (D u p-i t L X it , -^^')\i-}Vv-]yy-9u-v (pvt) a*. ^\z^ 
m ti it m.m lEm \z '^m X ^ ^ n ^ i)^ $> ^ , ^ rzm m ^ a Vi- x h ^ :i 1 1-^ <^ . m.m^m. 

T#-5HiJttSW:#;>3tt<!:SW-e-jtC!t:>S;>i$.Ci. Z. fl <h m ^ \y tz n \i -Ttl ^ ^ tl ^ 

m A \z TFiT j^:. ^ \z m 7\ m (D ^ ^ I m- t. h . ^tmi^^Wi^mmmi o xm.^\z^ 

0 h \z ^ K> m \z m 0SL n ^ <^ (D X $> <o , m f^^fi-h^ ^ ft^ ti y ^ m mwi \ tm\:^m^^ 
ifmn^xi^^mi-f^^oK'o =s:m ±r i ©sw^wltv^-s. sfc^^-r-si^sfr 

X h^Ei2{c*THt(ie^*5 t (Dm.-^itxi&ffim^ 2 fji ^ ^ z) 7. >j - y ^s)i L . mm. 

1 iSgBiBijWSSifltage^JCJ^^ST-S, aiSSB^i-fr N 'J 5 >i^»4 SrJI^^!lcT2)<i:l,»^ :i ii it 

-^cD^jgta^s 4'D<Dm.m.mf-2±x^mo.i:oizy^j ::i - y mmm=&m.iz ^ 

ij - ywm v . is^txm^mx^mm <. m tf: tt ) stt^, ::<Dt^(o^mmm^\ti 

0~3 0 u m t L . i&tn.M^2^CO'}§iS.<DfBtli4-^lZ^mT^&tn.m'f2<Dmit^m^^'E> 

(D^m. 7. h 6 ^ <D ft^ :h H ^ iz M T ^ ^ A (D m m u m.T ^ m i''^ X ^ . M^mite^ 
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•j->enBi]b. fg^itxm^mx^mmi s (m ? ce) ) o :i(d t ^ (D^mmm^ 
^ . 9t\zmfSLLtzmwb'^&tKW3(DmfSL\±m.\t.. mm\^rzz:f5s^-^<D^^iin^\znr ^ 

0®^J^50MmT?g^T^ (07 (i) ) ^ 

-^L.T07 (f) \Z^'^ ^ \Z . ^^Wil(D^^^\Z. ^s^J^'^Uy'rUy^U— h (P 
BT) ^ L fz . iSSO*felB7&«iE:&?g(^4^Xh6«:. ■?-</)i£tB:6««ffil(D«tn:^^2 7!i« 
Ba$nfcffit|Hl-(OffilcaS-r^i:e». Ja"::)&eta^^2<DSfeitt:3gB5j^i:--gBS^j:ofc 
tt^tl^i-SffiStC, B.O§§eSBl5 (:JtxN6lS8BcoizgpS(7D|^gB) ;5^Sin«!:3(Ci5tt^h 
U ^ >i/«4(CJ:0mSSMK:^^®5iofcffita#:3^^ch^*iJ;:r'S{4g<i:^c^^ 
DC7l^Xh6<t*4L^ai(7)^3g3ggSrffll.^, X # ^ 5> » « « ^J.T H ^ T S o :i (D ii ^ . f H 

n -5 o d CO (i: ^ b5 a! L ^ PpI fiK BB 1 8 7!i« la 7 43 § « ^ fc^ 3 2 CD f-^ to 0 0 . m 

m\Z7r:^^or^7fixhe^iiM(DX:^\^. y :^ \^ . x\tz:^[^o:>jt^t)i^^Lrzm(Dm^i 

(Dm^:^^'^mtr^^o ^fc^mm^'^mm^^^. wimi^fz&mim(D r-tr>ifwgft®«j 
^ o z.(Dm^'^mmm.^mx^Tt't^t. m,t2m 7 (e) <Dumm 1 3 ^^^^ nrz 
ii m c \z fj: ^ o ^ <75 n * ^ 7 tc: 43 frt -5 X " — ;!/ 1 ? <Dm^mf)^s /\ > y \zt 

'^t&^^h\trj:^f;i:\^^^^X^ti^rzsbT$>^o & \^z.Z'C(Dm^'^mm^<D^^L> (1r> 
i^W^ipi^co4i>6) tl. &^i<Dmm^^^WU^Mm^(Dm^'t^j^X$>^o m 7 (f) 

m7iz7jkLrzJt^t}i^>'tt(Dmm.mnxthtf<D'i^m(DWLS\t. mmL/zm s iztri^ rzh<D t 

m 2 (DmmT\t^^ 7s h 6 ^sts 1 tcs^T^xs^. :km(D7j]^^i-mMWL i i sr^^-fijr 

^s^i u fz^T: \^ . tn^<Dmm\^^^^mm^it^^tzi^. mmnm^z^m^^rz-r^^n^^i) 
^ o ^'oTm2<Dmm(D^o\z:!i^7.h6^mmi\zmmT^j:m^s ^^c^c^zji/^t^ms 

m 2 (D w^mx 1 (D ^ m A t L fz o (om jiBtfii>'^(Dm^(Dm^^x 

. 'f'ifb^mm^izMLmMmmcDiti^^^^/^TXie^ritk^mjimxmi&r^j: 

^ '^^wf)^ $> ^ o ^fz. t<Dnik^i}Qj:m'^^2(DmWi\z:tD»^7s^^j->wmmiz. ^(d 

^'^m^:h'^y^(D^^\z^±^t^mm^:BL\i.'r^'^nf)^s>^o ^^r>xm^\ (D9vm\imn 
mi)^m\^ X ^ PL o 

m S ^ ^m\^ fs.f)^ ^ . *^l^l«:llfiSf-5lllX«m2C0mfiCD?F^^<7)X:g^)ST. 
X hiSfficolilB 7 C0^1^ffiiJC0^JC#ffir-2)Stn:^3M^fC h U ^ >i?'«4:?!><?g^^n'5^^i 
* Itt B>« T ^ o 
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09 (a) m2izmf^m.m.i^3iL:^:^h6t(Oiimm^iZi$\,^X. N'J5>yj»4 

<Dwmxi:i.iw.m(oy}f^t^mmiz^^rf\zi.tLTmm^ti, m t v t m m:^ \^ t m » ^ iz 
^m:^ \^ iz m IS. ^ ti ^ mmmT- h $> :b . m i mizim ^ NU5>y«4ttiaiitt-ci&o, 

(D J: o fJ: h 'J ^ > ^3 miit -> > if JU f] y h t ^ ^ tl ^ . U-ifhUS>i/^-eHU5> 

SKi? 5 i^(r>Wn^:^!^t:ftmmn:^f^\ZMl^SSW-ffii b. ^ ^> ^±izm 

09 (b) \i. 112(Ciitt^ffitn;#:3tiH7.h6<i:(;D&eil»l'*St>T> Vifc(a)-5:7-yi7 

ij hizj:^h*j s.>c/m4^m^hrz mm r'$,^. z nu^ h o s. > if m 4 ^tam 
'i'2<DwmxitiR^(D:^miz^m&jizw-mz^E.izLxm0Si^rL. 'i}tiiLTmm:^^izmm 
mizw-n:^f^iik^fzm0Si^ti^mmm-ch$>^, m^y v ti v b«-e<755am*sffiiiBL* 

*r 1 *S(D K "J 5 >^«4 mi&(DU\Z. «*^a^<!:-r^jgtaM(r*fL-^fflX«-;£ifc 
*0ffi5i«t;a:^*-e#^«{Ci9ijS©hU5>^«4jgfig$SIJS-r^, ^*:tr2*g(DSU5 
>i?'?»4fl^^(D^IC««^a^<i:t--5Stn;tt<i:7i-5S-C($-Q < 0 <h h U ^ > if m 4 m^-f i> 

T^-s^i^Tji^.^, ^rzi:^^<Dh^)^>ifm4ms&mm.^mibx^^^tiii>. i>U5>^ 

09 (d) 02tC*5ttSffi*t**c3<b.;itXh6t©'f4Hia^fc4ot^T, NU5>^JS4 

te^^r<LAc}^^-c*^, z <D ^ t£ h ^) 2. > if m 4 ^ m ^ :i5 . m^titu--^ h 
s. > if m^\z ^\,^x . m.m.n^m^m (04 (a) ~ (c) \z io\f ^ h ^) ^ y i/ m 4 \z^ 
a-r^o ) ^^tK^z<Dmmmn:fs\^ii9&w-n\z. m)k^mm<r>m:^t^\zmK) o . 

$> ^ o Z (D Z tiZ J: K) , is. in. m ^ m m ^ ^ (D m <D h- U S. > if m 4 ^ m fS.-r ^ Z. t i: fji ^ 
. «Sx#3«fiE!K)H«, ffitn;^^2©SJjT;ffl(c^W^^x.;^ci.^t^^-:a-^fiT««f^^,iBS 

2 w®si<iasYk*«rffi*T/jx$ < -c^^fca&-e*-5c mm^ m fL ^ z tT. 

izM-r^^^^mT. 

09 (e) «. 02{Ci3tt^a6T:**:3<i:7t^;^N6<!:®ffiggifi%IC:feViT> 09 (c) <D 2 
*a©hU5>i/«4$09 (d) OhiJ5>i^j«4(Cf^AfcJgig-C*.5. 09 (d) (D 

h<js.>ifm4m0SLmi,is^<(Dmm=^mr^tii. z. <Di^miz-r ^ z tiz ^ , s«ic^< 
<Dm?^^^-r?>z izr£<mi!bTis.mmms.<DS:tti-rj:^tfim^2 m ^ z t^^x ^ ^ . 

09 (f) ffi*t^^2<7)^SitjtfT:^l6]<!:SSx^^20#?I-iRffi^rnjt75iiFffT*D 
, h;£B«^fU7 i;:®-r^il'JiS^*{|iJOffiSi^|s:3figS)T{r K U S > if m 4 f)^ m IS. ^ 

mr ^ m iiKn m<Dm.m.v^ 2 mm\z h u 5 > if m 4 -h^ m ^ ^ nx ^ ^ (d fi^ z. m m \z i 
ii-^i:h^-:^\z<n^h^)2>i/m4^mi^\.Tz^^. 't<Dh^)2>ifm4^m^]^tzm<D 

&Sim^ 2 lt^tHzMVxmm.<OiS:TiMrzrrziif>X$i^. '«^<fco(r®tn;^-T2cOigt • 

s.j-^y>xf)imn^t. M^i,i^7.h6<D!^^:^!iii^<D!t^f]H^\zMi.. m ti ^ n ^ fts ti 
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